application provides a phase separated organic film or structures without liquid crystal 
droplets. 

The present invention provides advantages over the PDLC elements of the prior 
art. First, the present invention provides cells which have a lower voltage requirement. 
Second, PDLC cells have a slower switching speed. Third, the present invention allows 
for die formation of more well-defined geometries in liquid crystal displays. This is 
particularly true of cells in bulk form. 

Claim 25 was also rejected because the wording of this claim was deemed to 
include a characterization of a method rather than a device. Claim 25 has been amended 
in light of this rejection. Replacement sheets for pages 16-20 of the application, which 
includes die claims, are enclosed. Claim 25 now states diat the mixture is separable into 
a microstructure upon simultaneous polymerization and application of polarized light. 
As claimed, the liquid crystal material is distributed non-randomly relative to die 
polymer and polarization sensitive material. And the phase separated and photo-aligned 
polymer is capable of imparting alignment properties to die liquid crystal material. 
Examples of the non-random nature of die distribution of the liquid crystal are evidenced 
throughout die specification. By way of example, the liquid crystal material can be 
purposefully distributed in the form of a layer of liquid crystal material or a layer of 
liquid crystal microsdiictures. Claim 25 now distinguishes over reference Dl in diat it 
now claims a non-randomly distributed Uquid crystal material widi alignment 
properties." No teaching or suggestion is made iii reference Dl regarding PDLCs or 
other types of liquid crystal cells diat provide a non-randomly distributed liquid crystal 
material as in claim 25. Therefore, claim 25, as amended, is novel and inventive over 
reference Dl. 

Furthermore, claim 1 is also novel and inventive over reference Dl, because die 
reference does not teach or suggest a mediod for fabricating simultaneously a phase 
separated organic film or structure with alignment as discussed above. Claim 1 has been 
amended to more particularly emphasize diat diis mediod of the present invention 
includes die forming of a separate and distinct layer of polymer, as opposed to die 
polymer dispersed liquid crystal droplets disclosed in reference Dl. Furthermore, claim 
1 has also been amended to emphasize diat inducing phase separation and application 
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of a polarized light, while simultaneous, are distinct steps of this process. It is not 
necessary for phase separation to be induced by exposure to light, although it may be. 
Phase separation may also be induced by other mechanisms such as, for example, 
thermal induction and solvent induction. As mentioned above, the present invention 
provides advantages not found in the prior PDLC element such as faster switching times, 
lower voltage requirements and formation of more well-defined geometries. Therefore, 
we maintain that method claim 1 is also novel over U.S. Patent No. 6,083,575 and family 
member JP 11153787. 

In light of the above discussion, we also maintain that the features of dependent 
claims 2-6 and 16-18 would not be obvious to the skilled person and therefore request 
reconsideration of the reasoned statement with regard to these claims. 

Claims 1 1 and 18 have also been amended to more particularly point out features 
which are not taught or suggested by the prior art. Claims 11 and 18 indicate the 
formation of microstructures of predetermined geometry which are all adjacent to a 
substrate. Reference Dl, however, discloses liquid crystal droplets (microstructures) 
which are distributed randomly and continuously, independent of each other (see Dl, 
Colunm 1, lines 33-36). For claims 11 and 18, the Examiner has not indicated how Dl 
teaches or suggests a mask positioning step that results in the formulation of the layer 
of liquid crystals with microstructures adjacent the substrate. Therefore, claims 11 and 
18 are novel and inventive over Dl. 

With regard to Section VII, please find enclosed replacement pages 3 and 3A 
which include a description of the relevant backgroimd art disclosed in reference Dl. 

The Examiner stated in Section VIII that the feature of "applying polarized light 
and inducing simultaneously phase separation of said mixture and alignment of the 
phase separated liquid crystal" is considered essential to the definition of the invention. 
In response, we call attention to page 5, lines 22-32 of the present application, which 
indicates that the mixture may be treated by a process firom the group consisting of at 
least visible light polarization, ultraviolet light polarization, thermal induction, chemical 
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induction and solvent induction. Therefore, the above-described "applying" step should 
not be deemed essential to the definition of the invention when it is readily apparent diat 
other combinations of processes can achieve the same result. Reconsideration of diis 

observation is requested. 

We also note the Examiner's suggestion for overcoming an objection regarding 
claim 19 and dependent claims 20-23 regarding an alleged lack of conciseness. The 
Examiner suggested the filing of an amended set of claims defining the relevant subject 
matter in terms of a single independent claim in each category. It was further suggested 
diat such an amendment would place tiie claims in conformity with the requirements of 
Rule 6.4 per. However, because such claim structure is permitted in some designated 
states, such as die U.S., we request tiiat consideration of this rejection be deferred until 
the National/Regional Phase. 

The Examiner further stated that die subject matter of the dependent claims 7-13 
and 26-29 was not clear. The Examiner alleged that these claims related to the 
manufacture of a separate alignment layer to provide alignment to die Uquid crystal layer 
deposited in contact widi die alignment layer. The Examiner stated that such an 
embodiment contradicted die description as stated on page 3, lines 27-30. These 
dependent claims, however, are directed toward die "multi-step mediod" as described 
in the specification on page 11, line 17 dirough page 15, line 2. While some of die 
claims in die present application may be applicable to eidier die "single step" or "multi- 
step" mediods. claims 7-13 and 26-29 are specificaUy directed toward die multi-step 
mediods as described in die above-referenced section of die application. The formation 
of additional aUgnment layers as in diese claims allows the production and use of 
additional types of liquid crystal cells. These include cells having microstructures 
adjacent to a substrate as described above. Additional types of cells allowed by diis 
aspect of die present invention include those utilizing twisted nematic liquid crystal 
material for creation of twisted nematic cells. 

Finally, die Examiner found die dependency of claim 24 to be unclear. Claim 24 
now depends firom claim 19 and specifies that the step of permitting phase separation 
separates die prepolymer and polarization sensitive agent firom die liquid crystal. 
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If the Examiner should have any questions or wish to discuss any aspect of this 
Response to the PCT Written Opinion, the undersigned would welcome a telephone call 
from the Examiner. 

Respectfully submitted. 



Dated: ZS^ Q>^ler 2£ Of By: 

John J. Cunniff, Reg. No. 42,45 1 

Renner, Kenner, Grieve, Bobak, 

Taylor & Weber 

First National Tower - 4'*' Floor 

Akron, Ohio 44308 

(330) 376-1242 

Attorneys for Applicants 
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alignment is losi upon exposure to noimolly iKciming un-polari2ed UV light. Moreover, 
the chemical composition of the materials is lost over ume. Consequently, the alignmem 
layer thus produced does not provide a fixed* stable orientation of liquid crystal material. 

Yet another method for forming an alignment layer on a substrate is deposition by 
evaporation of inorganic materials onto the surface of the substrate at various incidence 
aisles. This forms an alignment layer which physically onents the director of the liquid 
crystal. Inorgamc materials vvhich have been used include silicon oxides and magnesium 
oxides. This deposition method has proven to be cumbersome aad difficult to use in a 
manufacturing process. 

Another process for forming alignment layers, developed by Kent State University, 
is the i/j-^^tti UV exposure method. This method is disclosed in U.S. Patent No. 5.936.691 . 
and is incorporated herein by reference. The in-situ method is similar to the conventional 
process of exposing PI film to polarUed UV Ugbt. The in-aitu method, however, exposes 
the polyimidc film (PI) to UV radiation while the film is being soft- and hard-baked. The 
resulting aligimiem layers have higher anchoring energies and are thermally more stable 
compared to the conventional UV exposure technique. For example, cells prepared with the 
conventional method lose alignmem when maimamed at 100 ""C for 12 hours, while cells 
prepared by the m-suu method, show no sign of deterioration at 300 for 12 hours. The 
in-siTu method of forming an alignment layer avoids many of the drawbacks of other 
methods knovm in the art, while requiring fewer and simpler processing steps. 

Although the t/i-xtiu method has been shown to be effective, it still requires that the 
alignment film must still be properly disposed and processed- Moreover, for all the 
aligxmient mefitods discussed above, the aligimiem layer may be damaged if care is not 
taken m transferring ibe substrate between the mamifecturing stauons. It is also theori2ed 
that currently known aUgruneni layers only directly affect the liquid crysml material acyacent 
thereto. 

It has also been disclosed in U,S. Pat. No 6,083,575 that a polymer dispersion type 
liquid crystal (PDLC) clement may be numu£ictured by applying lasser interference light to 
a polymeri2able composition containing u polymerizable compound having a pboto- 
dimerizable structure and low molecular weight liquid crystals. The laser interference light 
causes polymer phase separation. Polarized light is then applied to orient the low molecular 
liquid crystal. As stated in that patent, a polymer dispersion type liquid crystal is a display 
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clcment in which Uquiil cjystals are dispersed in ihe intersuces of polymers of a three 
dimensional simciurc. However, while U-S. Pai. No. d.083,575 reaches ihe use of a photo- 
sensitive polymer, the teachings of this patent ate limited to polymer dispersion type liquid 
crystal cells. Various limitations are inherent in POLC cells however, compared to ceUs 

5 using phase separated composite orsanic films for example, PDLC cells have higher 
voltasc requirements, slower switching speeds and veiy low multiplexability. Phase 
separated composite organic fihns also aUow for the formation and use of more-weU defined 
geometries in liquid crystal displays, especially in bulk fonn. No teaching or suggestion is 
made regarding the construction of a Uquid crystal element of a type other than a polymer 

10 dispersion type hquid crystal, such as a phasc-separatcd composite organic film as present 
inthc present application or the use of phoio-sensitive polymers to create an alignment film. 

In light of the foregoing, it is evident that there is a need in the art for a light 
modulating device comprising a phase separated composite organic film, and a method for 
manufaauring such afilm. that is homogeneously aUgned during formation, thus obviating 

1 5 the need for the preparation and processing of a separate and distinct alignment layer. 
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1 I A method for febricating simulxancously a phuse separated organic film vi^ith 

2 aligomenit comprise: 

3 preparing a mixture of liquid crystal, prepolymer and a polarization-sensitive 

4 maierial; 

5 disposing said mlxtiue on a substrate; 

6 applying a polarized light from a light souice, and 

7 inducing phase separation of said mixture simultaneously during said applying 

8 step, thereby forming a separate layer of homogeneously aligned liquid crystal 

9 material adjacent a separate and distinct layer of polymer and said polarization- 

10 sensitive material on said substrate, wherein alignment of the phase separated liquid 

1 1 crystal layer is induced by the alignment of the polymer and polarization-sensitive 

12 matenal layer. 

1 2. The method according to claim I , further comprisii^- 

2 disposing a second substrate over said layers. 

1 3, The method according to claim I , wherein 2iaid applying step causes at least a major 

2 pomon of said polarizauon-sensiuve material to mix with said prepolymer, said 

3 poiarizaaon-sensitive material imparting alignment properties to said liquid crystal 

4 material. 

1 4. The method according to claim I, lunher comprising: 

2 interposing a polarizer between said light source and said substrate to impart a 

3 desired orieniational alignment to said liquid crystal material. 

1 5. The method according to claim 4, further comprising: 

2 posinomng an ultraviolet light source near said substrate opposite the side with 

3 said disposed mixture. 

1 6. The method according to claim 4, further comprising: 

2 posiuoTung a visible light somce near said substrate opposite the side with said 

3 disposed mixture. 
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1 7. The method occoTding to claim 2, turther comprising: 

2 preparing aa initial mixture of an imiial pccpolymer and an initial polarizaiion- 

3 sensitive material; and 

4 coating said initial mixture on said second sobstrate prior to said mixture 

5 disposing step. 

1 8. The method accurding to claim 7, wherein said imUalpolarizaiion-ssensitivc materia 

2 is sensitive to a ditferem wavelength of lightthan said polarization-sensitive material. 

1 9. The method according to claim 8, further comprising: 

2 applying an initial polarized light to said initial mixture prior to said mixmre 

3 disposing step to impan an alignment orieniation tnereto. 

X 10. The method according to claim 8, further comprising: 

2 applying an initial polarized hght lo said initial mixwre after Kud mixture 

3 disposiir^ step to impart an alignmemorieniaiion thereto, 

1 II. The method according to claim 1 0, further comprising: 

2 positioning a mask and a polarizer hetween said Ugbi source and said substrate 

3 prior to said applying step so as to form said toyer of hqmd crystal with 

4 microstrucrows, wherein aU of said microstractuws are adjacent lo said second 

5 substrate. 

1 12. The method according to claim 1 1, tunher comprismg: 

2 positioning another maskbeiween said light source and said substrate after said 

3 initial applying step. 

1 1 3, The method according to claim 7, wherein saia initial polarizarion-sensiUve material 

2 and said polarization material are acUvatcd by ciilier ultraviolet or visible light. 
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1 14. The method according to claim 1 • wherein said piepolymcr is a ibcrptiaUy activated 

2 prepoly mer, and wherein said step of inducing phase separation includes thermally 

3 activating said mixture to induce phase separation. 

1 1 5. The method according to claim 14, wherein said polarized light is either visible or 

2 uliraviolet. 

1 1 6 The method according to claim 7. further comprising" 

2 preparing said initial mixture with cpoxy and resin; and 

3 permining phase separation of said initial mixture to induce phase separation 

4 ot* s^d initial mixture und impart an alignment orientation to said liquid crystal- 

1 17. The method accordmg to claim 16, wherein siud polarized light is either visible or 

2 ultraviolet. 

1 18. The method according to claim 2, further comprising: 

2 pusiuoaing a mask and a polarizer between said light source and said substrate 

3 prior to said applying step so as to form smd layer of liquid crystal with 

4 microsuucturcs, wherein all of said microstruciurcs are adjacent to said second 

5 substrate. 

1 19. AmcthodforabricatmgaUquidcrysialdevicewithalignmentpropertiescompri 

2 providing a subrstraie; 

3 providing a first mixture comprising at least a first polarization-sen^tive agent, 

4 and a prepolymer; 

5 providing a second mixture comprising at least a second polarization-sensitive 

6 agent and a prepolymer; 

7 mixing into either said first or second mixture a liquid crystal; 

8 disposing said first mixture on to said substrate; 

9 disposing said second mixture over said first mixture; 

initiating a fust phase separation process to said first mixture from the group 

11 consisting of at least visible light polarization, ultraviolet light polarisation, thermal 

12 induction, chemical Induction* and solvent induction. 
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iniuaxing a second phase separation process lo said second mixture from the 
group consistmg of ai least visible light polarization, ultraviolei light polarization, 
thermal induction, chemical induction* and ^iolvem induction; and 

said processes impardng orientanonal alignmeiKis to said liquid crysud. 

D. The method acconling to claim 19, wherein one of said iniuating sieps includes at 
least simultaneous application of one of said polorizonon processes and one of said 
induction processes so as to phase separate said liquid cry Ixom said prepolymer. 

1. The method according to claim 19, tunher comprising: 

securing a second substrate to said first substrate with said first and second 
mixtures iherebetwecn, 

2. The method according lo claim 19, wherein said pulaiization processes comprise: 

positioning a U^i source near said substrate, and 

posiuoning a polarizer between said substrate and said light source. 

23- The method according to claim 1 9, further comprising: 

rt-poshioning said poUrizer after said first imtiaimg step, wherein said 
polari^tion-sensitive agents impart difTorent orieniational aUgnments at their 
respective interfaces with said liquid crystal 

24, The method according to claim 19, wherein ssaid fust or second phase separation 
process separates said prepolymer and said polarization-sensitive agent from ssud 
liquid crystal. 

25. A cell having alignment properties, comprising: 

4t least one substrate; and 

a mUture disposed on said substrate, said mUture comprising at least a Uqwd 
v;rybtal material, uprepolymer material and a polarization-sensitive material, wherein 
said mixture is capable of separation into a inicTo^>iructure of Uquid ciy stal material 
adjacent polymer and polarization-sensitive material upon polymerization of the 
prepolymer and simultaneous exposure to polarized light, wherein said Uquid crystal 
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8 material is disiribated non-randomly relative to said polymer and polariaftiiion 

9 sensitive material, and wherein saxd polymer and polarizaiiun-scnsiTivc material 
10 layer is capable ot' imparting alignment properues to said liquid crystal material. 

1 26. The cell according to claim 25. further comprising. 

2 a second mixture disposed on said sub:itrate prior to said first mixture, 

3 said second mixture comprising at least a second polmzation-siensiiive material 

4 and 
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4 wheccin application of polarized light causes pboto-alignmem ofsaid second mixture 

5 that impam alignment ptopenies to said liquid ct>stal matcriaJ. 

1 27. The ceU according to claim 26, whetein distinct and separate interfiiccs are tbiroed 

2 between said liquid crystal material and said microstnicture of polymer and said 

3 polarization-sensitive material, and between said liquid crystal material and said 

4 second polarization^sensitive material. 

1 28. The cell according to claim 27, whet«in said imerfeces align said liquid crystal 

2 material in (Ufferent ori^tations. 

1 29, The cell according to claim 28, wherwn saad liquid crystal material is formed into 

2 roicrosiructures. 
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alignment is lost upon exposure to normally occurring un-polarized UV light. Moreover, 
the chemical composition of the materials is lost over time. Consequently, the alignment 
layer thus produced does not provide a fixed, stable orientation of liquid crystal material. 

Yet another method for forming an alignment layer on a substrate is deposition by 
evaporation of inorganic materials onto the sur&ce of the substrate at various incidence 
angles. This forms an alignment layer which physically orients the director of the liquid 
crystal. Inorganic materials which have been used include silicon oxides and magnesium 
oxides. This deposition method has proven to be cumbersome and difficult to use in a 
manufacturing process. 

Another process for forming alignment layers, developed by Kent State University, 
is the in-situ UV exposure method. This method is disclosed in U.S. Patent No. 5,936,691, 
and is incorporated herein by reference. The in-situ method is similar to the conventional 
process of exposing PI fibn to polarized UV light. The in-situ method, however, exposes 
the polyimide film (PI) to UV radiation while the fihn is being soft- and hard-baked. The 
resulting alignment layers have higher anchoring energies and are thermally more stable 
compared to the conventional UV exposure technique. For example, cells prepared with the 
conventional method lose aUgnment when maintained at 100 "C for 12 hours, while cells 
prepared by the in-situ method, show no sign of deterioration at 300 °C for 12 hours. The 
in-situ method of forming an alignment layer avoids many of the drawbacks of other 
methods known in the art, while requiring fewer and simpler processing steps. 

Although the in-situ method has been shown to be effective, it still requires that the 
alignment fihn must still be properly disposed and processed. Moreover, for all the 
alignment methods discussed above, the alignment layer may be damaged if care is not 
taken in transferring the substrate between the manufacturing stations. It is also theorized 
that currently known alignment layers only directly affect the liquid crystal material 
adjacent thereto. 

In light of the foregoing, it is evident that there is a need m the art for a light 
modulating device comprising a phase sq)arated composite organic fihn, and a method for 
manufacturing such a fihn, that is homogeneously aUgned during formation, thus obviating 
the need for the preparation and processing of a separate and distinct alignment layer. 
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What is claimed is: 



1 1. A method for fabricating simultaneously a phase separated organic fihn with 

2 alignment, comprising: 

3 preparing a mixture of liquid crystal, prepolymer and a polarization-sensitive 

4 material; 

5 disposing said mixture on a substrate; and 

6 applying a polarized light from a light source and inducing simultaneous phase 

7 separation of said mixture and alignment of the phase separated liquid crystal so as 

8 to form a layer of homogeneously aligned liquid crystal material adjacent a layer of 

9 polymer and said polarization-sensitive material on said substrate. 

1 2. The method according to claim 1 , further comprising: 

2 disposing a second substrate over said layers. 

1 3. The method according to claim 1 , wherem said applying step causes at least a major 

2 portion of said polarization-sensitive material to mix with said prepolymer, said 

3 polarization-sensitive material imparting alignment properties to said Uquid crystal 

4 material. 

1 4. The method according to claim 1 , further comprising: 

2 interposing a polarizer between said light source and said substrate to impart a 

3 desired orientational alignment to said liquid crystal material. 

1 5. The method according to claim 4, further comprising: 

2 positioning an ultraviolet light source near said substrate opposite the side with 

3 said disposed mixture. 



1 
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The method according to claim 4, further comprismg: 

positioning a visible light source near said substrate opposite the side with said 
disposed mixture. 
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1 7. The method according to claim 1 , further comprising: 

2 preparing an initial mixture of an initial prepolymer and an initial polarization- 

3 sensitive material; and 

4 coating said initial mixture on said substrate prior to said disposing step. 

1 8. The method according to claim 7, wherein said initial polarization-sensitive material 

2 is sensitive to a different wavelength of Ught than said polarization-sensitive material. 

1 9. The method according to claim 8, further comprising: 

2 applying an initial polarized light to said initial mixture prior to said disposing 

3 step to impart an alignment orientation thereto. 

1 10. The method according to claim 8, further comprising: 

2 applying an initial polarized light to said initial mixture after said disposing step 

3 to impart an alignment oriratation thereto. 

1 11. The method according to claim 1 0, further comprising: 

2 positioning a mask and a polarizer between said light source and said substrate 

3 prior to said applying step so as to form said layer of liquid crystal with 

4 microstmctures. 

1 12. The method according to claim 1 1 , further comprising: 

2 positioning another mask between said light source and said substrate after said 

3 initial applying step. 

1 13. The method according to claim 7, wherein said initial polarization-sensitive material 

2 and said polarization material are activated by either ultraviolet or visible light. 

1 1 4. The method according to claim 1 , further comprising: 

2 preparing said mixture with at least a thermally activated prepolymer; and 

3 thermally activating said mixture to induce phase separation and impart an 

4 alignment orientation to said liquid crystal. 
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5 15. The method according to claim 14, whereia said polarized light is either visible or 

6 ultraviolet 

1 16. The method according to claim 1, further comprising: 

2 preparing said mixture with epoxy and resin; and 

3 permitting phase separation of said mixture to induce phase separation of said 

4 mixture and impart an alignment orientation to said liquid crystal. 

1 17. The method according to claim 16, wherein said polarized light is either visible or 

2 ultraviolet. 

1 18. The method according to claim 1 , further comprising: 

2 positioning a mask and a polarizer between said light source and said substrate 

3 prior to said applying step so as to form said layer of liquid crystal with 

4 microstractures. 

1 1 9. A method for fabricating a liquid crystal device with alignment properties comprising: 

2 providing a substrate; 

3 providing a first mixture comprising at least a first polarization-sensitive agent, 

4 and a prepolymer; 

5 providing a second mixture comprising at least a second polarization-sensitive 

6 agent and a prepolymer; 

7 mixing into either said first or second mixture a liquid crystal; 

8 disposing said first mixture on to said substrate; 

9 disposing said second mixture over said first mixture; 

10 initiating a process to said first mixture firom the group consisting of at least 

1 1 visible light polarization, ultraviolet light polarization, thermal induction, chemical 

12 induction, and solvent induction; 

13 initiating a process to said second mixture &om the group consisting of at least 

14 visible Ught polarization, ultraviolet light polarization, thermal induction, chemical 

15 induction, and solvent induction; and 

16 said processes imparting orientational aligmnents to said liquid crystal. 
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17 20. The method according to claim 19, wherein one of said initiating steps includes at 

18 least simultaneous application of one of said polarization processes and one of said 

1 9 induction processes so as to phase separate said liquid crystal from said prepolymer. 

1 21 . The method according to claim 19, further comprismg: 

2 securing a second substrate to said first substrate with said first and second 

3 mixtures therebetween. 

1 22. The method according to claim 1 9, wherein said polarization processes comprise: 

2 positioning a light source near said substrate; and 

3 positioning a polarizer between said substrate and said light soiurce. 

1 23. The method according to claim 19, further comprising: 

2 re-positioning said polarizer after said first initiating step, wherein said 

3 polarization-sensitive agents impart different orientational alignments at their 

4 respective interfaces with said liquid crystal. 

1 24. The method according to claim 17, wherein said induction process phase separates 

2 said prepolymer and said polarization-sensitive agent from said liquid crystal. 

1 25 . A cell having alignment properties, comprising: 

2 at least one substrate; and 

3 a mixture disposed on said substrate, said mixture comprising at least a liquid 

4 crystal material, a prepolymer material and a polarization-sensitive material, wherein 

5 simultaneous polymerization and application of polarized light causes phase 

6 separation and photo-alignment of said mixture, thus forming a microstructure of 

7 polymer that imparts alignment properties to said liquid crystal material. 

1 26. The cell according to claim 25, further comprising: 

2 a second mixture disposed on said substrate prior to said first mixture, said 

3 second mixture comprising at least a second polarization-sensitive material and 
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4 wherdn application of polarized light causes photo-alignment of said second mixture 

5 that imparts alignment properties to said liquid crystal material. 

1 27. The cell according to claim 26, wherein distinct and separate interfaces are formed 

2 between said liquid crystal material and said microstructure of polymer and said 

3 polarization-sensitive material, and between said liquid crystal material and said 

4 second polarization-sensitive material. 

1 28. The cell according to claim 27, wherein said interfaces align said liquid crystal 

2 material in different orientations. 

1 29. The cell according to claim 28, wherein said liquid crystal material is formed into 

2 microstructures. 



'9 ABSTRAfrrOFTHEDISi 
A method for simultaneously fabricating a phase separated oiganic fihn and 
microstructures with liquid crystal having desired alignment is disclosed. The method 
includes the step of preparing a mixture of liquid crystal material, prepolymer, and 
polarization-sensitive material. The mixture is disposed on a substrate and a combination 
of UV or visible Ught or heat treatment is applied while simultaneously inducing phase 
separation so as to form a layer or microstructure of j«)propriately aligned liquid crystal 
material adjacent the substrate. 



